768 


SMITH: UNCINARIASIS IN TEXAS. 


Strauss. Inaugural Dissertation, WUrzburg, 1896. 

Joseph. Archiv £ Derm. u. Syph., Bd. xlvi. p. 177. 

Spiegler. Verhandlungen der Wiener derm. Gesellschaft, May, 1897. 

Karewsky. Revue Mensuelle des Maladies de l’Enfance, July, 1895. 

Rille. Verhandlungen der Wiener derm. Gesellschaft, January, 1897. 

1 wan off. Archiv f. Derm. u. Syph., Bd, 1111. 

Krieblch. Verhandlungen der Wiener derm. Gesellschaft, 1901. 

Kaposi. Eeitriige zur klin. Chirurgie, April, 1901, Bd. xxx, 

Krulle. Verhandlungen Berliner derm. Gesellschaft, December. 1899. 

Unna. Versammlung Dcutscher Naturfurscher u. Acrzte in Hamburg, September, 1901. 
Bernhardt. Archiv f. Dcrra. u. Syph., Bd. lxilL p. 239. 

Spiegler. Verhandlungen der Wiener derm. Gesellschaft, April, 1902. 

Philippson. Gazzetta degli Ospedali e delle Cliniche, July, 1893, No. 91. 

Kaposi. Verhandlungen der Wiener derm. Gesellschaft, 1899. 

Scholtz. Verhandlungen der Breslauer derm. Vereinlgang, January, 1900. 

Lustgorten. Transactions of the New York Dermatological Society, October, 1S97. 
Dleballa. Wiener kllnische Wochenschrift, 1897, No. 27. 

Bernhardt. Archiv f. Derm. u. Syph., 1897, Bd. xlix. 

Sequeira. British Journal of Dermatology, July, 1901. 

Tandler. Archiv f. Derm. u. Syph., Bd. xll. p. 161. 

Wolters. Ibid., Bd. liii. p. 269. 

Kaposi. Verhandlungen der Wiener derm. Gesellschaft, May, 1901. 

Stravino. Giomalc Italiano. voL xxxiii. p. 155. 

Roth. Verhandlungen der Konigl. ungarischen Gesellschaft der Aerztc 211 Budapest, 
March, 1901. 

Bernhardt. Archiv f. Derm. U. Syph., 1902, Bd. lxii. 

Kaposi. Ibid. 

Boeck. Journal of Cutaneous and GenUo-urinary Diseases, 1899, vol. xvil. 

Eves Practitioner, February, 1903. 


UNCINARIASIS IN TEXAS . 1 

By Ai>t.en J. Smith, M.D., 

PROFESSOR OF rATJIOJ-OGY, UNIVERSITY OF PENNSYLVANIA. 

(From the Pathological Laboratory of the University of Texas, 1903, No. 6.) 

Introductory*. Some years since the writer, interested in conse¬ 
quence of having frequently met with various human parasites in tiie 
work of the Pathological Laboratory of the University of Texas, elicited 
from the venerable Ferdinand Herff, of San Antonio, in the course 
of a conversation concerning his experience with parasitic worms, a 
number of interesting data upon the subject, and later had the pleasure 
of inducing Dr. Herff to publish these experiences. In one of his 
articles, 1 Dr. Herff refers to his having met certain small round worms 
in the intestine of a Mexican woman who had died in his care, which, 
at the time of the autopsy, he had regarded as young ascarides, and 
had neglected in consequence, but which at the time of writing he was 
disposed to believe, as he recalled the specimens, to have been examples 
of uncinaria duodenalis. In 1895 (by mistake stated 1893 in the article 
of Dr. M. C. Schaefer in Medical News, October 26, 1901, and quoted 


i Read in Section of Medicine. American Medical Association, New Orleans. 1903. 

- Trans. Texas State Medical Association, 1894; Texas Medical Journal, June, 1891. 
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thence by Stiles and others), while demonstrating in class the microscopic 
features of fecal matter (obtained from the common closet of the college 
and supposed to he normal), the writer encountered ova which at first, 
from ignorance of the subject, he supposed to be those of oxyuris vermic- 
ularis , but which after further study at the time were determined as 
those of uncinaria duodenalis. Although what at the time was believed 
a reasonable effort was made to discover the host of the worms, the 
search was not successful. A number of times during the following 
years in the intestines of experiment dogs the writer came upon 
examples of the allied species uncinaria canina , and was inclined to 
believe that the prevalence of the latter could be regarded as suggest¬ 
ing fit conditions in the same locality for prevalence of the human 
species. Moreover, in several instances he had found peculiar small 
ecchymotic wounds in the upper part of the small intestine of human 
beings at autopsy, similar to those found in dogs which have been in¬ 
fested by hookworms, from which again the suspicion of human 
uncinariasis arose; and, although the worms were not found in these 
particular instances, this failure may easily be understood when it is 
stated that in the routine autopsy work the unopened intestines were 
formerly always handed over to a laboratory servant, to be opened and 
washed before examination was made of the interior appearances, under 
which circumstances it is quite likely that any parasites present were 
unnoticed and washed away. Finally, in 1901, in a case in the United 
States Marine Hospital Wards in St. Mary’s Infirmary under the 
care of Acting Surgeon William Keiller, Ur. M. Charlotte Schaefer, 
while examining the stools for amoeba colt, encountered certain bodies 
which she brought to the writer for identification. They were recog. 
nized as the ova of the hookworm, and after Dr. Keiller, with this 
knowledge in his possession, had administered a suitable dose of thymol, 
followed by salts, there were obtained from the discharges a few 
more than one hundred examples of the worm. This case 1 has been 
reported by Dr. Schaefer. 2 * * 5 Within a day or two after this discovery 
(the ova from this case having in the meantime been demonstrated to 
the medical class) the class was working over some presumably normal 
human fecal matter taken from the common closet of the school, when 
several of the students called the attention of the demonstrator in 
charge, Dr. William Gammon, to the existence of the same ova in 
this specimen, and on investigation they were found in large numbers 

i The parasites from this case are in possession of the writer and have been identified 
as examples of uncinaria amcricana. It is of interest to add that in this case not only 
were the above-mentioned ova met with, but also a number of eggs of the whipworm and 

numerous amabx coli. Subsequently one male Irichocephalus dispar was obtained from the 

stools, but no more at any time. At autopsy some months later a small, shrivelled hydatid 

cyst was found in the liver, and in the lungs and pericardium advanced tuberculosis. 

5 Trans. Texas State Medical Association, 1901; Medical News, October 2C, 1901. 
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in a large proportion of the class preparations. After this discovery 
the writer posted upon the college bulletin board an announcement of 
the fact and its importance, indicating the particular apartment of the 
closet and the approximate time of the deposit of the feces therein, and 
asking that any of the students recalling the use of this apartment at 
about the stated time should communicate with him. Several persons 
thus applied, and microscopic examination of their passages was made, 
but without discovery of any of the ova. These occurrences took 
place in the latter part of February, 1901. In the latter part of the 
following month it happened that with this positive knowledge of the 
existence of the parasite in the intestines of at least one or more of 
the students the writer noted a distinct eosinophilia in the blood of two 
students who, among others, applied at this time for examination for 
the parasite of malaria, and was led thereby to suggest examination of 
the stools for the possible discovery of these parasites as a complication 
in each case. In the feces from each of these cases (Cases I. and II.) 
the ova of the hookworm were found, and in the blood of the first the 
malarial organism was also afterward encountered by the writer; but, 
unfortunately, the latter gentleman almost immediately left school 
without notice to the writer, and the discovery of the ova was not fol¬ 
lowed by the removal of the parasites themselves. The second was, 
however, presently given thymol, and the worms obtained’in the stools 
passed thereafter. 

These two instances of the discovery of the hookworm in persons 
living practically all their lives in Texas, and hence having acquired 
the parasite from conditions prevailing in the State, together with the 
other data above mentioned, caused the writer to undertake the exam¬ 
ination of the stools of as many of the students in the school as could 
be induced to submit specimens to him. It was thought that the group 
of medical students coming from many portions of the State would 
serve in an unusual degree as an index of the population of the State, 
and the discovery of the parasites in persons whose homes were widely 
distributed would establish in an unquestionable manner the prevalence 
of the worm as a native entozoon of this general district of the country. 
In the search thus undertaken the writer was materially aided by the 
following gentlemen, then members of the Junior Medical Class, whom 
he wishes here to thank for their assistance: J. J. Terrill, W. A. 
Allison, J. R. Elliott, D. H. Lawrence, O. H. Plant, C. D. Cantrell, 
and M. R. Sharp. With the co operation of these gentlemen the writer 
was able, between May 7 and June 12, 1901 (the latter date being the 
time of finishing the final class examinations in the school and the time 
when the undergraduates, as a rule, left Galveston), to examine with 
a fair degree of care eighty-six examples of feces submitted by as 
many individuals (inclusive of a few previously examined by the writer). 
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In this group of eighty-six individuals eight persons were found to be 
infested with hookworms; and doubtless had it been possible to have 
extended the search throughout the entire student body, as at first 
planned, in the remaining one hundred and fifty or more, other in¬ 
stances would have been discovered. 1 It has been a matter of regret to 
the writer that he has been unahle, because of imperative school duties, 
to supplement this original series by other investigations in the same 
systematic and a more thorough manner. 

In addition to these, it is not improper to add at this date that 
several other cases have been recognized in the wards of the hospitals 
of Galveston by some of the colleagues of the writer, which will doubt¬ 
less be published in the future, and that one case has been reported 
to the writer by Dr. J. S. Wooten, from Austin, Texas, and two cases 
by Dr. W. D. Jones, from Marshall. To date, as far as the writer is 
aware, these cases comprise those which have thus far been recognized 
from the State of Texas (from which the uncertain but probable case of 
Herff and the proved case of Dr. Schaefer should be excluded as being 
both of Mexican origin); but in the light of numerous discoveries of 
the parasite elsewhere in the United States, particularly following the 
brilliant investigations conducted by Dr. Charles Wardell Stiles, 2 
zoologist of the United States Public Health and Marine Hospital 
Service in the Carolinas and Georgia, these findings indicate the 
probability of a wide and important prevalence of this zooparasite in 
Texas, and also in the general district of the South Atlantic and Gulf 
States. 

Details of the Writer’s Cases. The distribution of seven of 
the eight cases mentioned in the present series is indicated by the 
linear-shaded counties in the accompanying map of Texas (Fig. 1), the 
stippled counties representing the home counties of those students 
examined but not found infected. The eighth infested individual prior 
to his life in Galveston as a medical student has had no permanent 
residence for years; was originally from the western part of Louisiana, 
but had been employed in various occupations at various times in 
Texas, Louisiana, Indian Territory, Arkansas, New Mexico, Mexico, 
and Colorado. For this reason his home is not indicated in the map. 
In all the counties indicated as the hemes of persons found to be in¬ 
fested the observation of Stiles ( sup. cit .) that the disease is especially 
prevalent in sandy districts is well borne out. Red River County (77) 
is in the greatest portion sandy, with red clay subsoil, and its water 

> It may be noted as a matter of further interest that in addiUon to the cases of nnclnaria 
there it ere encountered In this series one case of triehocephalus dispar, one of Umia medio- 
canellala, eighteen of amccba coii, and eight of tricbomonada and other lnfhsoria. 

: BulieUn 10, Hygienic Laboratory, United States Public Health and Marine Hospital Service, 
Washington, D. C. 
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Map or counUes of Texas, showing by stipple shading the homes of persons examined for 
undnaria ova but not showing same ; showing homes of those tafecteTby “ KSiSJrf- 
cana by linear shading. Counties mentioned according to following list• 
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supply is largely from surface wells; Leon (139), Bastrop (179), 
Harrison (95), and Shelby (124) counties may be similarly described 
(the last named has a small section of black river bottom land); the 
extreme east and west of Houston County (141) is black river bottom, 
the centre sandy, with red clay subsoil; the western and southern por¬ 
tions of Austin County (244) are black, approaching the <c black waxy ** 
type, its Brazos River bottom land is a red loam, its centre is sandy. 
All these districts depend mainly on surface wells for their water 
supply. 

The eight cases included in the present series may be outlined as 
follows: 

Case I.—H., male, aged twenty-two years, medical student; has 
resided in Shelby County (124) all his life, save that for a year he worked 
on the H., E. and W. Railway between Houston, Texas, and Logans- 
port, La., and^ after November 15,1900, was in Galveston in attendance 
upon his medical course. At his home the water supply was invariably 
from surface wells; during his railway service it was from various 
sources; surface wells, springs, and creeks; since his residence in Gal¬ 
veston from deep artesian wells and from overground cisterns. There 
is no history of dirt-eating or other similar practises, and none of 
ground-itch.^ Within five years prior to the discovery of the hookworm 
ova in his discharges he had had no severe disease of any type beyond 
a number of malarial attacks, which invariably responded promptly to 
quinine. For about a year, however, he had noted more or less dis¬ 
turbance of an indefinite type in the abdomen, some irregularity of the 
bowel action, and slight discomfort in the upper portion of the abdomen. 
The patient first consulted the writer in the latter part of March, 1901, 
because of a malaria-like paroxysm the evening before. He was a 
sparely-built man, of medium height, anaemic in appearance, with a 
somewhat drawn, anxious expression, poor circulatory tone, no evidence 
of pulmonary disorder, no appreciated urinary fault, but complaining 
of moderate abdominal discomfort in addition to the history of the 
supposed malarial paroxysm. Examination of the blood at first failed 
to show the presence of haematozoa, the examination beiDg made ten 
or twelve hours after the chill and the patient having had no quinine 
in the meantime. A distinct eosinophilia was, however, apparent, but 
no numerical determination of the red and white cells and no differen¬ 
tial count of the leucocytes were made. The presence of the excess of 
eosinophile cells in association with the patient’s appearance and with 
the failure to find the malarial organism in his blood led the writer 
to suspect that this man might be the individual from whom had been 
passed the hookworm ova found in the closet a few weeks previousl v, and 
a request for fecal matter was made. The following day, in a mushy, 
light-brown stool, the ova in question were quickly found in moder¬ 
ate numbers ;* and a second blood examination made the same day 
resulted in finding a few ordinary tertian malarial parasites. Quinine 
in large doses was administered, and the patient was urged to submit to 

1 None of tbe parasites having been obtained from this case the precise type Is unknown, 
but it may be inferred that they were, as in the others of the series, examples of itncinaria 
americana (Stiles), 
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medication with thymol, with a view of ridding him of the worms. 
This he declined, and the malarial paroxysms persisting in spite of the 
quinine, he shortly, without notifying the writer, left Galveston, and 
has never returned. Letters from him, however, state that after some 
time he recovered from the malarial attacks, but that his health con¬ 
tinues to be far from good, the abdominal disturbances being persistent. 

Case U.— S., male, aged twenty-nine years; pharmacy student; home 
in Leon County (139), but prior to coming to Galveston to attend school 
he spent some months as a logger in a saw-mill in Angelina County (142). 
In the latter employment he was constantly handling dirty logs, and at 
this time was often forced to drink creek and “ branch*’ water. At 
his home his drinking water was obtained from a surface well. Aside 
from the questionable water supply in Angelina County, no distinct 
dietetic faults were known. At no time in his life did he recall having 
had an eruption comparable to ** ground-itch.” "While employed 
in Angelina County his health deteriorated to a marked extent; he 
lost not les3 than thirty pounds in weight, became decidedly anamic, 
short-breathed, and much bothered with constipation. He had during 
this period no definite malarial attacks; but the day before he applied 
to the writer he had a severe paroxysm. At time of examination in 
March, 1901, he weighed about 170 pounds (probably ten or fifteen 
pounds less than his usual weight), was somewhat sallow, and com¬ 
plained of considerable malaise. Blood examination here again failed 
to reveal the presence of the malarial parasite; but, as in the former 
instance, a moderate eosinophilia was noted, and, for the same reason 
as in the previous case, a specimen of the patient’s fecal discharge was 
asked for. The following day a small number of ova of the hookworm 
were discovered in the stool. Repeated examinations of the blood sub¬ 
sequently failed to show the presence of any malarial organisms; but 
early in the following vacation there was a second malaria-like par¬ 
oxysm, after the subsidence of which the patient has remained to the 
present entirely free from this feature. On April 23, 1901, ninety 
grains of thymol were administered, with the usual precautions as 
to abstinence from alcoholics and oils, after a night’s fasting, and 
followed by a dose of salts after an hour from the last dose of thymol. 
The stools were collected, washed through a sieve of cheese-cloth, and 
two female examples of the undnaria americana (Stiles) were obtained. 
Owing to press of class work the writer was unable to give attention to 
complete blood study in the case, as was desirable, but put aside several 
smears for a differential leucocyte count. This latter shows an eosino¬ 
philia of 10 per cent., a marked increase of lymphocytes (40 per ceDt.), 
with a corresponding decrease in the polymorphonuclear elements (40 
per cent.) ; large mononuclear cells, 8 per cent. There are to be seen in 
the specimens frequent examples *of altered red cells and of poly- 
chroinatia; apparently, too, judging roughly from both stained and 
fresh preparations of the blood there existed a distinct relative leuco- 
cytosis; nut without exact method, it is, of course, unsafe to insist upon 
this feature. 

Subsequent examination of the stools failed to exhibit the presence 
of more ova, and from the time of the discharge of these few worms, 
with the single exception of a chill and fever during the following 
vacation (for which quinine was at once given and which never 
recurred), the patient rapidly and fully regained his health and weight. 
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Although in this case so few of these worniB were obtained that the 
writer has been forced to accept the idea that these could not have caused 
the symptoms mentioned above, yet it is to be kept in mind that pos¬ 
sibly, by some fault in the collection or examination of the stools (which 
is not appreciated, however), a considerable number of the worms were 
lost. Or else it may be that the few actually found represented only 
the remnants of what was once a more serious number in the mam's 
intestine. It seems not impossible that there may have been originally, 
probably at the time of the marked loss of flesh and the anaemia noted 
as having been present when the patient was working in Angelina 
County, a much greater number of the parasites than were obtained 
from the stools after thymol, and that the two actually found were the 
only ones remaining of such a really serious infection, and in this sense 
it is not improbable that much of the symptom-complex narrated may 
have been due to these parasites. At least the rapid and complete 
recovery of the patient’s former health and vigor and the total disap¬ 
pearance of the abdominal discomfort after relief from these few worms 
would not he inharmonious with such an idea. 

Case 1IL—G., medical student; aged twenty-one years; stockily 
built; sallow; a resident practically all his life in Red River County 
(77), working in the intervals of his school duties upon his father a farm 
and in a cotton gin. Three years prior to the discovery of the uncinana 
ova in this case the patient had gone on a long wagon tnp through the 
northern tier of counties of the State, west as far as Haskell County (52), 
thence northeast to Wilbarger County (35), thence along the Brazos 
River to Young County (54), and ea3t in a somewhat tortuous route to 
his home—a trip of over 500 miles, during which time the water supply 
was uncertain and usually bad, taken from surface wells, ponds, creeks, 
and similar sources. At his own home the water supply waB derived 
from cisterns, and in Galveston, since his first entrance into the medical 
school, from cisterns and deep artesian wells. Early in his life, from 
his ninth to his twelfth year, he had suffered from an obstinate diaiThma, 
but had quite recovered from this, and for some years his health had 
been perfect. Since the Haskell County trip, however, he had noted 
continuously more or less abdominal disturbance : diarrhoea alternating 
with constipation, with occasionally Bmall amounts of blood distinguish¬ 
able in the feces, and usually more or less abdominal discomfort if not 
actual pain. In this case there is the history of the habit of chewing 
raw cotton in the gin when the patient was engaged at work m the gin, 
but nothing more nearly approaching the “ dirt-eat'mg ” habit; there 
is no history of " ground-itch.” During the summer and fall of 1900 
(the year preceding the discovery of the parasites) the man was some¬ 
what pale and weak, and because of the indefinite abdominal disturb¬ 
ance suspected the presence of intestinal parasites of some sort. During 
the same time there were occasional irregular paroxysms as from 
malaria, promptly ceasing upon the administration^ of quinine, but 
invariably reappearing if the drug was left off. ThiB continued until 
in February of 1901, when the hsematozoa were sought for and found 
without difficulty, and a persistent aDd thorough dosage with quinine 
wa 3 instituted, since when there have been no further disturbances of 
the sort. During this period, too, the patient noted the development 
of a shortness of breath and slight swelling about the ankles without 
any important change in the urine. On May 7,1901, in the routine 
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examination of Eamples furnished by the class a number of hookworm 
eggs were found in the patient’s feces; and on May 26th, after the 
administration of thymol, as in the preceding case, twenty-four examples 
of the uncinaria americana were obtained. Subsequent examination 
of the stools failed to show the presence of more ova; and to date of 
writing the patient, now a fourth-year medical student, has recovered 
entirely from all his symptoms, has increased markedly in weight, his 
color fully returned, all signs of circulatory and alimentary fault hav¬ 
ing entirely disappeared. A blood examination made at the time of 
examination, or snortly after, showed a decrease of the red cells to 
4,100,000 ; white cells, 8000 ; haemoglobin, 90 per cent. Unfortunately, 
the slide preserved for differential leucocyte count was mislaid, but 
there was a distinct but not very great eosinophilia evident. 

The habit of cotton-chewing referred to in this case is mentioned 
because it is, perhaps, allied to the habit of dirt-eating noted in an 
important proportion of hookworm cases. It would give but little 
opportunity for belief in it as a means of transmission of the embryonic 
worms, which would surely be killed by desiccation if long in the dry 
cotton. The habit here is probably no more than a secondary pica, as 
the pica of chlorosis; and probably in many dirt-eaters the habit should 
be looked on in much the same light, although, according to the pre¬ 
vailing views as to the life-history of the parasite, it is possible, of course, 
that at times the habit may be the basis for actual transmission of the 
embryos to the human alimentary canal. 

Case IV.—T., male; junior pharmacy student; aged twenty-one 
years; residence in Bastrop County (179), where he has lived continu¬ 
ously since birth, save that during his school vacations he has travelled 
over the greater part of the State, but has never been beyoDd the State 
limits. At his home the source of drinking water has been from a well 
sixty feet in depth; water calcic. Has had no important acute sick¬ 
ness for years prior to the discovery of the parasites in question, but 
has been subject to griping abdominal pains as long as he can recall 
(could never eat fruit, especially apples, in the evening without bring¬ 
ing on an attack of this sort, but would always find prompt relief from 
a little spirits of camphor). No chills for at least ten years; no diar¬ 
rhoea. Three years before the discovery of the parasites he lost nineteen 
pounds in weight from some unknown cause within a period of two 
months, but regained the loss during the following winter. Eight or 
ten years prior to the time of discovery of the parasites his legs and 
ankles were frequently extremely painful, and often swelled; but these 
symptoms have not been noticed at all in recent years. Intestinal 
discharges were habitually firm ; never noticed blood admixture. No 
dirt-eating habits; but the gentleman recognized the possibility of con¬ 
tamination of food from his dirty hands in the course of his farm work 
at home. There is no history of “ ground-itch.” 

On May 8, 1901, numerous eggs of the hookworm were found, along 
with vast numbers of trichomonads, in the discharges of this individual 
in the course of the routine examination of samples submitted by the 
class; and on May 21, 1901, after the administration of ninety grains 
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of thymol, with the usual precautions, 202 samples of the uncinaria 
americana (Stiles) were obtained. It was from samples from this case 
that material was sent to Dr. Stiles, upon which he has based the 
recognition of the American species of hookworm, a type placed in 
the museum at Washington being from the same case; specimens from 
the same case being used in preparation of the drawings illustrating the 
present article. At time of examination the patient was a tall, spare, 
sallow young man, with a blotchy complexion, with a slow, weak type of 
movement, and with a habit of expression much as described by Stiles 
(sup. cit .) as characteristic of medium infections. There were no evi¬ 
dences of the existence of any important disease, and, because of press of 
other work in connection with the final school examinations, no blood 
examination was made. The patien t left Galveston the day after the dis¬ 
charge of the parasites; in personal letters he has stated that for some 
weeks he felt unusually weak, and during the summer he passed through 
a prolonged febrile course mentioned in his letter as “ slow fever.” On 
October 24, 1901, a letter from the patient stated that he had never 
entirely regained his flesh and strength after this fever, but that his 
color was slowly returning. 

Case V.—McC., white; male; medical student; aged twenty-four 
years. During the past five years has lived for the most part in Texas, 
but, as a railroad operator and as a ranche hand, has been in the 
Indian Territory, Louisiana, New Mexico, Mexico, and Colorado, as 
well; and in his wanderings has frequently been forced to drink water 
from very questionable sources. For years he has been in exceptionally 
good health, except for an eruption of the nature of a giant urticaria, 
at one time diagnosed by a physician in New Orleans as angioneurotic 
(Edema. For years he has had no malarial paroxysms (but, it should 
added, shortly after the discovery of the ova of the uncinaria in his 
stools he had a slight chill, for which, without attempting to find the 
hrematozou, he treated himself with quinine, and has had no recur¬ 
rence). For two years prior to the discovery of the ova he has suffered 
from attacks of painful diarrhoea, alternating with periods of obstinate 
constipation, with occasional small amounts of blood in the stools, which 
were usually light-colored and soft. No history of “ ground-itchno 
dirt-eating habits (save the possibility of conveying dirt to his mouth 
from his hands when the latter were unclean from work). At time of 
examination of this case there were no symptoms of importance; very 
few ova were found at this time (May 8, 1901), along with many 
trichomonads and a few paramcecia, and at the request of the writer 
the patient consented to refrain from attempting to get rid of the para¬ 
sites, in order that some idea might be obtained from the case as to 
their natural persistence in the intestine. At irregular intervals the 
stools have been re-examined, the last successful examination having been 
in the autumn of 1902, the first failure during the Christmas holidays 
of 1902; at time of preparation of this article (May 3, 1903) a very 
careful search was again made, but without success, although during the 
entire interval, and at present, the infusoria noted in the first examina¬ 
tion have been encountered. A differential leucocyte count in a 
specimen of blood obtained at the time of discovery of the ova indicates 
the following proportions of the white blood cells: eosinophiles, 5 per 
cent.; small lymphocytes, 23 per cent.; large lymphocytes, 4 per 
cent.; polynuclear neutropbiles, 68 per cent. No count of red and 



778 


SMITH: UNCINARIASIS IN TEXAS. 


white cells was made at the time of the original examination ; recently a 
blood count was made in which a plethora of red cells existed, 5,680,000 ; 
white cells, 7600; haemoglobin (Dare), 90 per cent. There have been 
no symptoms in the interval referable to the presence of the worms, 
and their disappearance has seemed to have had no effect on the 
urticarial eruption above mentioned, and none upon the abdominal 
symptoms narrated. 

Case VI.—On May 9, 1902, in a yellow, clay-like, and mushy stool 
from a senior pharmacy student, C., a small number of hookworm ova were 
encountered, together with a few amoebae and numerous trichomonads. 
Mr. C., aged twenty-three years, is a resident of Houston County (141), 
and prior to the above date had never been beyond the limits of the 
State. Within the past five years he has, in addition to his life at home, 
lived six months in Huntsville (83),ten months in Runnels County (134), 
twenty-four months in Galveston, and four months in Lufkin (142), 
Texas. At his home the source of drinking water was from surface wells; 
the same in Runnels County; in Lufkin, underground cisterns and sur¬ 
face wells; in Huntsville, overground cisterns and artesian wells; in 
Galveston, the same. His habits and occupation as a drug clerk give 
no trace of any dirt method of infection. In general his health has been 
good for many years; has had no more than two or three chills during 
the five years prior to examination of stools, and these responded readily 
to quinine ana were regarded as of malarial origin (but without blood 
examination to verify this belief). Has had no important losses in 
weight. During the winter preceding examination has noted periods 
of mental dulness, supposed to have been occasioned by mental fatigue 
from close study, and suffered slightly from an intermittent diarrhoea. 
At time of examination Mr. C. was apparently in good health; his 
complexion clear, with a slight pallor (no more, however, than is 
common to persons accustomed to an indoor life for years), and with a 
frequent play of color suggesting a vascular ataxia (the latter a symp¬ 
tom of long standing). No other symptoms of importance could be 
made out. Leucocyte count from smears taken at this time give the 
following: eosinophiles, 22 per cent.; small lymphocytes, 16 per cent. ; 
large lymphocytes, 2 per cent.; polynuclear neutrophiles, 60 per cent. 
On June 11,1901, after administration of ninety grains of thymol, with 
the usual precautions, followed by salts, four specimens of the uncinaria 
americana (Stiles) were obtained; and subsequent examination of the 
stools failed to show the presence of ova. Personal letters from Mr. 
C. inform the writer that since the above there have been no important 
features of any type developed in the case. 

Case VII.—J., white; male; aged twenty-four years; medical 
student; residence in Harrison County (95), where he has lived for 
more than five years prior to the date of examination resulting in the 
discovery of the parasites in question, for the most part in the town of 
Marshall, not having been without the bounds of the county in the 
same length of time, save when in Galveston pursuing his medical 
studies. The water supply of Marshall is from artesian wells sunk 
some five miles away from the town; when in the country (Harrison 
County) the patient’s water supply was obtained from springs and from 
surface wells; in Galveston the water was obtained from the city arte¬ 
sian supply. There was nothing in the history of the case suggesting 
any dirt habits in the acquirement of the hookworms, and no history 
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of ground-itch. _ In the summer of 1900 he had chills (no blood exami¬ 
nation) which yielded for the time readily to the use of quinine. During 
the fall and winter of 1900 and 1901 the chills recurred, and on sev¬ 
eral occasions the tertian parasite was discovered. These chills con¬ 
tinued irregularly up to the time of discovery of the ova in the stools, 
although during the same period he continued with more or less regu¬ 
larity the use of quinine. During the same period he suffered from an 
intermittent diarrhoea (stools dark and sometimes almost liquid, without 
gross appearance of blood admixture), alternating with a few days of 
constipation from time to time. During this time and up to the date 
of discovery of the hookworm ova he lost fourteen pounds in weight 
and became somewhat anaemic in appearance. On May 9, 1901, ova 
of the hookworm were found in large numbers in the stool in the rou¬ 
tine examination of faeces from the various students; and on May 19th, 
after administration of thymol and salts in the usual manner, there were 
obtained 389 examples of the uncinaria americana (Stiles). Subsequent 
examinations revealed no further presence of ova in the discharges. 
Subsequent to the removal of these parasites the patient had one chill, 
and was at once given quinine in full and persistent dosage, from which 
time to the present he has been entirely free from further attacks of this 
type. From this time onward the patient rapidly regained his former 
health and weight, and his usual ruddy complexion returned. In blood 
examinations made for the malarial disturbances prior to the examina¬ 
tion of the stools it had been noted that there was present a moderate 
leucocytosis, but not any marked diminution of red cells, and the 
eosinophile cells were apparently increased (but no differential count of 
leucocytes was made). Through a misunderstanding, the patient, an 
advanced student who was to have made for the writer an estimate of 
the blood cells before taking the anthelmintic, did so after the worms 
had been discharged, in which examination a distinct and interesting 
plethora of red cells was recognized (6,100,000), probably due to the 
withdrawal of a distinct part of the watery element of the blood; at the 
same time the leucocytes were distinctly increased (20,000 to the cubic 
millimeter). 

Case VIII.—*G., white; medical student; aged nineteen years; a 
resident of Austin County (244); has never been outside the State limits; 
has lived for two years in Galveston, as required in his medical work, and 
for a short time, during vacations, in Lavaca County (207). In both of 
the latter places the source of drinking water was from artesian wells 
(in Galveston also from overground cisterns), and at his home from sur¬ 
face wells. There was nothing in the patient’s history bearing on the 
acquirement of the parasites through dirt habits, unless through the 
eating of raw garden vegetables, which might, possibly, at times not 
have been sufficiently well washed; the patient recalls that several 
years prior to the discovery of the ova in the stools he had had a 
severe “ ground-itch ” about the hands and wrist, supposed to have 
been acquired from the garden ground in which he was then employed 
for a large part of his time. In 1900, while living in Austin County, 
the patient had for about five months suffered from a severe indiges¬ 
tion, but had had no diarrhoea or pain of importance in connection 
with the attack. About this time, too, he had had a number of mala¬ 
rial paroxysms, which always were checked by the use of quinine, until 
after he came in the fall of the same year to Galveston to college. In 
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the latter city a blood examination revealed the presence of the tertian 
parasite, and in spite of persistent treatment with large doses of 
quinine the affection grew worse. At the time of examination (May 
21, 1901) the man was slightly anaemic, his complexion blotchy, and 
he exhibited an unusual degree of tremulousness of the hands and 
face ; there were no appreciable respiratory symptoms; no vascular or 
circulatory disturbances; he complained of easy physical fatigue and 
mental tire ; slight, dull, uncomfortable feeling, general throughout the 
abdomen ; no important digestive failure; no urinary symptoms. On 
May 21, 1901, a number of uneinaria ova were found in his stool, and 
on May 24th ninety grains of thymol were administered, resulting in 
the recovery from the stools of sixteen examples of the uneinaria 
americana. Subsequent examination of the stools failed to reveal fur¬ 
ther presence of ova. Differential leucocyte count in smears, taken just 
before the administration of the thymol, showed the presence of an 
eosinophilia of 12 per cent.; small lymphocytes, 20 per cent.; large 
lymphocytes, 6 per cent.; and polynuclear neutrophilea, 62 per cent. 
After taking the thymol and continuing the use of the quinine as 
before, there occurred two further chills, after which the entire symp¬ 
tom group referable to malaria completely disappeared; and to the 
present the patient has been steadily improving, having lost all symp¬ 
toms save hb tremulousness, which is no longer comparable, however, 
to its former degree. 

Uncinariasis in the United States. At the time of the discovery 
of the parasites in the above-mentioned cases it was not suspected that 
there existed in man any other species of the hookworm than that first 
described by Dubini 1 in 1843, under the name anchylostoma duodenale,- 
and the few cases published from the United States had been invaria¬ 
bly spoken of as if identical with this old-world species—a belief which, 
in the light of our present knowledge, is a matter of more or less doubt 
for the individual cases. So, too, although a foreign importation was 
at least suggested in such cases, it is equally a matter of doubt whether 
the parasites were not really obtained in the localities where found. 
Certain writers speak of its recognition (referring to uneinaria duoden- 


1 AnnaL univere. di med„ April, 1843, vol. cvl. pp. 5-13. 

~ In this paper the writer baa employed the term uneinaria duodenalis (Dubini) Rollllet, 
18S5, as the proper generic and specific name of the old-world bookworm, more commonly 
spoken of as anchylosterma duodmale, Dubini, 1843. The generic tide ancJiylostoma was pre¬ 
ceded by that of uneinaria (Froelich, 1769) for those meromyarial EtroDgyloid worms whose 
anterior extremity is curved dorsally into a booklike shape. The division into the proposed 
genera uneinaria and anchylosloma, resting mainly on the absence or presence of distinct hooks 
upon the rim of the buccal capsule, seems scarcely justifiable; the gradation is clear from 
uneiJiariaeanina, with its bilateral ventral triosorsucb “teelb, to uneinaria duodenalie, with ils 
bilateral pairs of similar structures in the same position, to uneinaria stcnoccphata, with its 
bilateral single large tooth ipringing from the lower surface of a prominent ventral lip, to un- 
einaria americana, with its bilateral large ventral chltlnous untoothed Up, indicating that such 
a lip in the last-named worm is but a simplified repneseulaUve of the more complex buccal 
armature of the previously mentioned examples, possibly the primitive type of such armature. 
For this reason, until other data jusUfying the division of the original genus bo brought for¬ 
ward, the writer would prefer to retain all the group possessing buccal armature consisting 
either of prominent lips or hooklike teeth under the generic classification here adopted. 
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alh) >n America at an earlier date than the publication of Dubini, 1 * 
but it is doubtful whether any of the earlier American writers, while 
probably discussing cases of uncinariasis, had any idea of the real nature 
of the affection. In this category are to be placed the writers named 
in the above references, Chabert (1830) and Duncan (1840) in Louisiana, 
Lyeii (1840) in Alabama and Georgia, Heusinger and Geddings in 
South Carolina, and Little and Letherman in Florida. As far as the 
writer’s knowledge extends, the case of Herff (sup. cit.'), in 1864, in 
San Antonio, Texas, which was possibly of Mexican origin, was the 
first recognized in the United States; and in this case the recognition 
was uncertain, but probably correct for one or other species of the hook¬ 
worm. (The specimens shown by White 1 before the Boston Society 
for Medical Improvement as examples of uncinaria duodenalis were 
Brazilian in origin, having been obtained from a patient of Dr. Wuch- 
erer, of Bahia, and their specific classification is at this time uncertain.) 
Blickhahn’s case, 3 reported as uncinaria duodenalis in 1893, from St. 
Louis, Mo., was the first positively recognized in this country; it oc¬ 
curred in the person of a brickmaker, seventeen months in the United 
States from Germany, and was supposed by. Blickhahn to have been 
imported from the latter country. Probably the actual recognition of 
the endemic existence of the hookworm in this country rests in the dis¬ 
covery of the ova in 1895, as above mentioned, by the writer; but the 
failure in that instance to discover the host made it undesirable to give 
any publicity at this time of the fact, and, of course, no strict priority 
can be claimed because of the failure of publication. Moehlau/ in 1897, 
reported five cases (more recently the subject of some doubt) as examples 
of uncinaria duodenalis ; and the infection here was supposed to have 
been imported or to have followed imported cases. Gray, 3 * in 1898, 
encountered a case determined as uncinaria duodenalis and known to 
have developed in Virginia; and in 1899 Tebault 6 described a case 
which was probably due to the American species, undoubtedly arising 
in Hew Orleans. Cases of Porto Rican origin were reported from New 
York by Ashford, 7 from Baltimore by Hemmeter, 8 and by Boston, 9 
of Philadelphia, as having been recognized in 1900. All of these cases, 
were probably of the American type of the hookworm. Early in 1901 

1 Dolley. Annual of Univere. Med. Scl., 1891. Blanchard, Traits de Zoologie M<5d voL i. 
p. 769. 

- Boston Medical and Surgical Journal, voL Ixx v p. 427. 

3 Medical News, voL lxIII. p. 662. 

* Buffalo Medical Journal, March, 1897. 

* Virginia Medical Semimonthly, September 27, 1901 . 

0 New Orleans Medical and Surgical Journal, September, 1899. 

7 New York Medical Journal, April 14,1900. 

8 Stiles. Eighteenth Annual Iteport Bureau of Animal Industry, U. 8. Dept, of Agriculture 
p. 210. 

9 Allyn and Behrend. American Medicine, July IS, 190L 
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Dyer' reported a case of certain domestic origin, probably of the 
American type of parasite. In the same year a case was recognized 
in Albany, N. Y., as uncinaria duodenalis of Philippine origin, by 
Ward, 5 and a second, probably of Italian origin, by Neuman. 3 The 
case reported by Dr. M. C. Schaefer 4 from Galveston, in April, 1901, 
before the Texas State Medical Association, was undoubtedly of Mexi¬ 
can origin. It was reported under the name anchylosioma duodenale 
(uncinaria duodenalis), but the writer has, since the establishment by 
Stiles of the species uncinaria americana , definitely identified it with 
the latter. It was discovered in February, 1901. In the paper of this 
author the writer’s first two cases were mentioned, both later identified 
as uncinaria americana, both having been found in March of the same 
year. In May of 1901 the remaining six of the above series described 
in this paper were encountered, these, also of the American species; 
and later in the year two more cases of the same type, not yet pub¬ 
lished, were found in the wards of Galveston hospitals by Dr. J. T. 
Moore. Shortly after the cases of the writer's series, Claytor met with 
a case of uncinaria americana originating in Virginia, 5 and quickly 
following appeared the discovery of a case of uncinaria duodenalis of 
Italian origin in Philadelphia, by Allyn and Behrend. 8 Later in the 
year the case of Hall 7 and Yates 8 was published, having been encoun¬ 
tered in the person of a sailor usually travelling between England 
and the United States, but who had recently been in Vera Cruz, Mex¬ 
ico ; this proving to be a case of the old-world hookworm. Still later 
in 1901 Bailhache 8 described a case from New York, of uncertain 
species and of uncertain origin (South America?). 

Subsequent to these reports of hookworm in this country, publica¬ 
tions of similar discoveries in a wide range in the United States have 
appeared, principally in the Carolinas, Georgia, Florida, Alabama, and 
Texas, but also from Illinois and California—although the reports 
from the latter States would indicate the infection to have taken place 
in Panama, the Philippines, Mexico, and Porto Rico, and at least one 
case to have been an instance of uncinaria duodenalis . ,0 Of these pub- 

1 Interstate Medical Journal, March 15.1901. 

= Albany Medical Annals, January, 1903. 

3 Stiles. Eighteenth Annual Report Bureau of Animal ludustry, U. S. Dept, of Agriculture, 
p. 215. 

* Trans. Texas State Medical Association, 1901; note in Texas Medical News, May, 1901; 
Medical News, Octobers, 1901. 

6 Philadelphia Medical Journal, June 29,1901: The American Journal ok the Medical 
Sciences, January, 1902. 

8 American Medicine, July 13,1901. 

7 Journal of the American Medical AssoclaUon, November 30, 1901. 

8 Johns Hopkins Hospital Bulletin, December, 1901. 

9 Stiles. Eighteenth Annual Report Bureau of Animal Industry, U. S. Dept, of Agriculture, 
p. 215. 

10 Stiles. BuIL No. 10. Hygienic Laboratory, U. S. Public Health and Marine Hospital Service, 
February, 1903; Herrick, American Medicine, July 19,1002; Harris, Ibid., July 19, and November 
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lications none approach in importance the bulletin of Stiles, who, as 
zoologist of the United States Public Health and Marine Hospital Ser¬ 
vice, has added much the greater part of our knowledge of the distri¬ 
bution and influences of the American type of hookworm. To Stiles, 
too, is due entirely the credit of establishment of the species undnaria 
americana and its exact differentiation from the previously known 
undnaria duodenalis, using as material specimens from Porto Rico and 
Ashford’s cases, from Clay tor’s Virginia cases, and from Case IV. of 
the writer’s series from Texas. 1 The same author, basing his opinions 
upon theoretical grounds, obtained in his studies in comparative par¬ 
asitology and a few cases reported from this country, had in 190U 
called attention to the probably wide prevalence of hookworm disease 
in man in the southern parts of the country, a position amply proved 
by his own brilliant discoveries and the added testimony of others 
during the past year. 

Prom personal study of examples of the parasites obtained from the 
cases detailed above, the writer was aware of a distinct difference be¬ 
tween these worms and undnaria duodenalis, and from some similari¬ 
ties to undnaria stenocephala of the dog was at first inclined to believe 
the parasites of Dr. Schaefer’s case and of Cases I. and II. of the 
above series found in the Texas medical students to be a variety of the 
latter, and that perhaps dogs bore some part in the disease and its 
prevalence among men. After the publication of Stiles, announcing 
the species undnaria americana , 5 no difficulty in establishing the iden¬ 
tity with the latter of the parasites in all the Texas cases was experienced. 
Thus far, in these and other cases coming to his knowledge in this State 
no examples of undnaria duodeiialis have been recognized. 4 So, too, the 
majority of specimens met in the southern United States generally, in 
Porto Rico and elsewhere in the West Indian Islands, and at least 
some of those originating in Mexico and elsewhere in Spanish America 
are known to belong to the same species; which, hence, must have a 
wide American tropical and subtropical range of distribution, and 
which there is reason to believe has been carried thence into other parts, 
as into the Philippines, and, possibly, into the Spanish penmsula in 
Europe by travel. 5 In these Spanish and Portuguese-American districts 

15. 1902; Smith, ibid., June 21, 1902; Cappe, Medical News, November 29, 1902, Journal of 
American Medical Association, January 3, 1903; and Brown, Occidental Medical Times, 
March, 1993. 

1 Type specimen No. 3310, Bureau of Animal Industry, D. 8. Dept, of Agriculture. 

’ Texas Medical News, July, 1901. 

- 1 American Medicine, May 10, 1902. 

* Since writing this paper the author has encountered, in July, 1903, a case of pernicious 
anasmia dead from the old-world hookworm, which he proposes to use in a farther paper as a 
basis of comparison with undnaria americana. 

5 As a matter of scientific interest it should be Inquired into whether possibly the reverse of 
the above idea may not be true, l. e., whether unctnara’a americana may not be an East Indian 
parasite which was perhaps carried into tropical America with the ancient Inhabitants, who 
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there are also to be met instances of the old-world hookworm, proba¬ 
bly brought in a similar manner from Europe to this continent. From 
our present knowledge of the influences of the parasite, it seems certain 
that many,of the early references by American writers to endemic 
anaemias associated more or less with the dirt-eating habit are to be 
correlated with uncinariasis, and it, therefore, is not unreasonable to 
think that, probably, the worm was endemic among the aborigines of 
the above-mentioned areas of America, and was transmitted by them to 
the whites, and thus to the present occupants, generation by generation. 

Description of Uncinaria Americana (Stiles). Superficially, 
uncinaria americana (Stiles) bears close resemblance to uncinaria duod- 
enalis , differing mainly in the nature of the buccal armature; it is 
somewhat smaller, as a rule, but individual instances attain the lower 
measurements named for the old-world parasite; there are also slight 
but important differences in the sexual bursa and its rays in the male 
worms, and the ova of uncinaria americana are larger than those of 
uncinaria duodenalis, and are apt to be found in more advanced em- 
bryogenesis 

FlO. 2 . 
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Showing actual size of male and female tmcinariax 

These worms are nematodes of the family strongylidcc, subfamily 
strongylince, genus uncinaria. They are elongate, cylindric, tapering 
in both sexes toward a blunt head end, and having the anterior ex¬ 
tremity curved dorsally, this giving the characteristic “ hook’ 1 type of 
the genus uncinaria. The posterior extremity of the female is mucro- 
nate; the male ending suddenly in a blunt tip, without gradual con¬ 
traction, within the caudal bursa. The color is whitsh or cream-colored, 
sometimes the contents of the alimentary canal giving the worm a slightly 
brownish tint in the middle half. In their thickest part they average 
0.4 mm. in thickness, ranging from 0.3 to 0.6 mm.; the males are 
usually 7 to 8 mm. in length, ranging from 6 to 9 mm.; the females 
usually 10 to 11 mm. in length, ranging from 8 to as much as 14, 
or even 15 mm. occasionally (Fig. 2). The measurements given by 
Railliet 1 for the male uncinaria duodenalis are 8 to 11 mm. in length, 
females, 10 to 18 mm. 

are more or less generally regarded as the progenitors of the Sooth and Central American and 
Mexican races of American aborigines. Could a marked predominance of this species be 
established as existing in Eastern Asia and the Pacific archipelagos, particularly in the rela¬ 
tively uncivilized Pacific islands, it would not only be of importance from a point of medical 
geography hut also would prove a valuable item in ethnography. 

» Traite de Zool. M6d. et Agric., Paris, 1895, p. 465. 
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The mouth opening is directed dorsally, and is to be seen only in 
specimens arranged to exhibit the dorsal side of the head (Fig. 3). It 
is formed by the delicate, transparent cuticle, which here becomes con¬ 
tinuous with the lining of the buccal cavity. It is of an elliptical 
shape, its long axis directed anteroposteriorly, measuring 50// to 70 p in 
long axis, and 40// to 50// transversely (but varying considerably in dif¬ 
ferent specimens, and, undoubtedly, in life capable of considerable 
contraction and expansion). The walls of the buccal cavity are sup¬ 
ported throughout the greater portion by a ehitinous capsule of a cup 
shape. This is composed of at least four pieces, two large curved 
lateral plates incompletely separated along the dorsomedian and ven- 
tromedian lines, a thin, curved quadrilateral plate placed internal to 
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Dorsal view of cephalic end of uncinaria americana. a. Oral cuUcular margin, b. Large 
ehitinous ventral lip. e. Smaller ehitinous dorsal lip. d. Dorsal conical tooth, e. Lateral 
lancets. /. Ventral lancets, g , It, i. Oral papilla;. j. Cervical papilla;, with ductus of cervical 
glands, k. Muscular wall of oesophagus. 1. (Esophageal glands, m. Muscular layer of body 
wall. ». Cuticle. 


the dorsal line of separation of the lateral plates (dorsal extension of 
dorsal conical tooth), and a thickened marginal ring serving as a rim 
to the cap, also incompletely divided dorsally and ventrally. The 
latter bears on each side of the capsule two lips, the larger ventral 
lip (the analogue of the ventral hooklets of uncinaria duodenalW ) pro¬ 
jecting into the buccal space beyond the margin of the true mouth, the 
smaller dorsal lip extending close or quite to the margin of the latter. 
Beneath (toward the base of the capsule) these. Iip3 on each side of the 
capsule may be seen three papillae projecting into the cavity, the ven¬ 
tral and lateral directly beneath the large ventral ehitinous lip, the 
smaller beneath the smaller dorsal lip about its middle. These papillae 
are covered by the oral membrane which rises in longitudinal folds 
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from below upward to the apices of the papillse, giving rise to faint lines 
from the pharyngeal armature toward the rim of the buccal capsule. 
In some specimens the papilke appear spiculated at the tip. 

The shape of the buccal capsule may be apprehended from the accom¬ 
panying drawings of the dorsal and lateral views of the head (Figs. 3 
and 4). Viewed from the dorsum it is seen to have at the rim an almost 
circular outline, and deeper in the cavity to be slightly elliptical, 
the transverse diameter being slightly larger than the dorsoventral. 
Viewed laterally the rim of the capsule is nearly straight, in general 
parallel with the long axis of the worm, while the ventral line is the 
longest and most curved boundary, the line of the base being nearly 


l>m i 



uueral view of cephalic end of utirinaria americana. a. Buccal cavity, b. Oral papilla:, 
c. ChiUnous capsule, d. Ventral lancets. c. Lateral lancets. /. Dorsal conical tooth, with 
ig) Us posterior extension reinforcing part of capsule, ft. Interior of oesophagus; its chiUnotis 
wall continuous with the pharyngeal teeth above, i. Muscular wall of oesophagus, j. (Esopha¬ 
geal glands opening into the pharynx, k. Cervical glands opening externally at cervical 
paplllie, l. m. Trilobed valvular opening of {esophagus into intestine, p. Intestine. »» Mus¬ 
cular layer of body wall. o. Cuticle. 

straight and directed in nearly a right angle to the line of the rim. 
A short, straight dorsal limit connects the rim with the dorsal end of 
the base line. There is some variation in the measurements in differ¬ 
ent specimens; but, as a rule, the distance from the extreme depth 
of the buccal capsule to its rim is 100/r; the dorsoventral diameter 
(outer lines) at the widest part is about the same, the transverse diam¬ 
eter being equal to the latter at the upper part and slightly greater in 
the broadest portion, deeper within the cavity. 

Through the base of the capsule rises the chitinous lining of the 
pharyngeal portion of the oesophagus with the peculiar pharyngeal 
armature of the worm. This consists of certain chitinous tooth-like 
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structures joined more or less in continuity by reflections of the lining 
membrane of the cavity, so as to form a funnel-like opening supported 
by the chitinous projections. There are five principal chitinous ele¬ 
ments, with several small intermediate ones, set into the chitinous wall 
of the pharynx. Of these the most striking and unvarying in posi¬ 
tion is the so-called “ dorsal conical tooth,” set in the dorsal wall and 
reinforcing by its dorsal plates the break in the dorsal wall of the buc¬ 
cal capsule (Figs. 8 and 4). It is composed of a chitinous plate rising 
well into the buccal capsule cavity, arched from side to side so that the 
dorsal surface is slightly convex, while at the median line a groove 
in the dorsal side causes a slight longitudinal fulness on the ventral 
surface, in some positions giving the impression that the tooth is longi¬ 
tudinally divided. The plate rises to a pointed tip, and, as it does so 
its sides fold dorsally and again rise back of the tooth as a reinforce¬ 
ment of the posterior wall of the capsule, and bear a fold of the oral 
membrane, which thus dorsally envelops the tooth. The other four 
chitinous elements are symmetrically arranged, two on either side of 
the median line. The laterals are to be seen on either side and close 
to the dorsal conical tooth, each rising as a thin conical projection with 
spiculated tip (thus in lateral views—from above downward or dorso- 
ventrally, more widely conical), evidently moving transversely and 
slightly dorsoventrally in projection and retraction of the oesophagus. 
These receive the fold of membrane from the dorsal plates of the dor¬ 
sal conical tooth, and are connected by similar and deeply curving 
folds with the ventral teeth. They are apparently also connected with 
each other by a similar fold extending transversely and on the ventral 
side of the doreal conical tooth, this fold forming the dorsal boundary 
of the pharyngeal funnel. The ventral teeth, known as the ventral 
lancets, are broadly conical when viewed laterally, narrower when 
seen from above downward or ventrodorsally. When everted they lie 
close to the curved ventral boundary of the buccal capsule, one on 
either side of the median line, a deep groove separating them, save 
where a loose low fold of the oral membrane extends between them to 
form the ventral border of the pharyngeal funnel. Laterally, a fold 
passes from each to join the neighboring lateral tooth, forming the low 
lateral margin for the funnel of the pharynx. These ventral lancets 
are moved in action toward the dorsal conical tooth and from above 
downward, with possibly a slight lateral play. They are spiculated at 
the tip. 

In effect this arrangement is admirably adapted to the suctorial 
habits of the worm. When the oesophagus is forced forward into the 
base of the capsule the pharyngeal membrane and its attached chitinous 
teeth are everted to form a rather wide funnel, into which is drawn a 
tiny part of the intestinal mucous membrane of the infected individual 
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when the worm is feeding; the oesophagus is then retracted, bringing 
the tip3 of the ventral lancets dorsally and downward and the tips of 
the lateral teeth toward the median line on the ventral side of the dorsal 
conical tooth (Fig. 3). The latter in this movement is drawn slightly 
ventrally, but is apparently less motile than the other elements. Close 
about the bit of tissue thus grasped the membranous pharyngeal border 
is drawn, insuring efficiency of suction from the tiny wounds inflicted 
by the action of the chitinous teeth. Doubtless in grasping the mucous 
membrane of the host the whole capsule with its chitinous lips and 
papillre plays an important part, movements of retraction of the oesoph¬ 
agus at the base of the buccal capsule tending to spread the transverse 
diameter of the buccal rim, and protrusion of the oesophagus into the 
base widening the latter and narrowing the rim ; the alternate capsular 
and pharyngeal action suggesting a high degree of service in the work 
required. 

From the above description it may be readily apprehended that much 
confusion is to be expected in the study of this apparatus, either in sec¬ 
tions or in the undivided head; the relative position of the teeth and 
pharyngeal membrane varying so as to present quite different appear¬ 
ances of detail in different specimens, even in practically the same 
plane of section or in the same direction 
of examination. Probably the easiest 
mode of study is obtained by dividing 
the neck as close as possible to the head, 
so as to relax the oesophageal structures, 
when the pharyngeal funnel and its 
chitinous elements are likely to assume a 
fairly separated and distinct position for 
observation. By careful manipulation 
such a head may be studied in water, with 
and without a cover, in its different as¬ 
pects without much difficulty. 

Two glands, the oesophageal glands 
(Fig. 4), open into the base of the capsule, 
apparently just within the line of the 
ventral lancets. These may be presumed 
to furnish a salivary fluid destined to aid in preserving the fluidity 
of the blood as it is being drawn from the wounds inflicted by the 
chitinous teeth, and may possibly have some toxic influence upon the 
individual infected, and thus be an element in the production of the 
clinical features of uncinariasis. 

Viewing the head from the dorsal aspect the oesophageal opening is 
seen beneath (ventrad) the dorsal conical tooth as a crescentic opening 
(convexity directed ventrally), into which the lateral teeth extend from 


Pio. ^ 



Transverse section of upper oesopha¬ 
geal valvular expansion, showing 
triradiate appearance of interior, 
a. (Esophagus. 6, c. Dorsal and ven¬ 
tral muscular attachment of oesopha¬ 
gus. d. Body space, e. (Esophageal 
glands. /. Muscular waU. g. Cuticle. 
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the sides toward the median line; and from the ventral border the ven¬ 
tral lancets extend dorsally across it. It should be remembered, how¬ 
ever, that a groove corresponding to the space between the ventral 


Fin. C. 



Posterior extremity of female undnaria amcricana. 

A. Lateral view: a. Anal papllte. 6. Interior of intestine, c. Wall of intestine, d. Anal 
glands. 

B. Same subject from a somewhat larger specimen and viewed ventrolaterally, showing 
anal opening expanded: a. Anal papUIse, showing small chltinous tips. 


lancets, but hidden by the pharyngeal membrane between these structures,, 
exists, and that, therefore, the opening is really triradiate, an appear¬ 
ance carried into the upper part of the oesophagus (Figs. 4 and 5). 
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The oesophagus (Fig. 4) is a thick-walled muscular structure, in its 
upper portion lined internally by chitinous material. It is of an elon¬ 
gate flask-shape, circular in transverse section, its upper end terminat¬ 
ing abruptly at the base of the buccal capsule, to which its outer por¬ 
tion is attached and through which the inner part slightly projects 
into the lower part of the buccal cavity. It is thicker posteriorly than 
anteriorly, measuring at its thickest part about 150// to 160//, and is 
about 700// to 750// in length. At its posterior extremity it opens by 
a valvular arrangement into the straight, wide intestine. 1 

The intestine opens in the female by an anus guarded by small anal 
valves close to the tip of the tail on the ventral surface (Fig. 6). In 


Fjd i, 



rostcrtor extremity of male uncinaria amcncana. 


A. Dorsal view, bursa spread open and dorsal lobe thrown upward over body of worm: 
a. Inner end of genital spicules, a'. External barbed extremity ol spicules, b. Subdivided 
dorsal lobe of bursa, c. Large lateral lobe of bursa, d. Limits of inconspicuous ventral lobe 
of bursa. /. Dorsal aspect or Up of tail within bursa. < 7 . Bipartite-tipped dorsal ray. lu Dorso- 
latcml ray. i. Divided lateral ray. j. Ventro-lateml ray. A*. Divided ventral ray. /. Incon¬ 
spicuous subventral ray. mi. Opening of cloaca, with chitinous fureula. n. Cuticle of tail. 

B. Lateral outline view of same; letters os above. 

the male it terminates in common with the sexual organs in the blunt 
tip of the tail lying within the caudal bursa, the opening being on the 
dorsal side close to the tip (Fig. 7). Externally the worm is covered 
by a delicate, transparent, and finely transversely striated cuticle 

' In a subsequent paper the writer wishes to describe more fully and exactly the details of 
the oral parts and the general structure of the worm, and for this reason prefers in the present 
discussion to pass brielly the features which are non-dtstinctive of this special parasite. 
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showing lateral, dorsal, and ventral longitudinal lines, the first being 
the more distinct. Beneath the cuticle is a layer of muscle, mero- 
myarial, with internal extensions for the support of the intestine, sexual 
organs, and other structures. On the external surface, about 300 
back of the base of the buccal capsule on each side of the worm, there 
is to be seen a rather prominent papilla, at the summit of which opens a 
duct of a large gland, the cervical gland (Figs. 3 and 4). 

The sexual apparatus, particularly the sexual caudal bursa of the 
male, is of importance in the identification of the species. The female 
genital opening is apparent on the ventral surface at a point just withiu 
the anterior half of the specimen, guarded by two transverse lips form¬ 
ing the sexual valve. From this a short vaginal canal extends inter¬ 
nally and divides into the anteriorly and posteriorly directed uterine 
canals, which lie in a tortuously plicated manner along the intestinal 
tube. From the extremity of each a narrow tubal continuation forms 
the ovary, each of the latter ending blindly in the upper part of the 
worm, the posterior ovarian tube having turned upon itself to attain 
this anterior termination. Within the uterine canals of the pregnant 
females are to be seen great numbers of ova in various stages of devel¬ 
opment and segmentation, in occasional instances the embryo being 
visible within the shell. 1 

The male sexual apparatus consists of a pair of testicles, long narrow 
tubes analogous in appearance and disposition to the ovarian tubes of 
the female, which unite suddenly about the middle of the specimen in 
a large sac, the seminal vesicle, which in turn opens into a rather large, 
straight tube (the ejaculatory duct). This continues to the tail of the 
worm, where it opens in a papilla upon the dorsal side of the tip of the 
tail (Fig. 7). From this opening, whose sides are supported by a chitin- 
ous furcula the cornua of which are connected by a transverse lip, 
emerge two delicate filaments apparently of cuticular structure, retrac¬ 
tile, barbed at the free end, and measuring 0.9 mm. in length (sexual 
spicules). Surrounding the caudal tip is the sexual bursa, an umbrella¬ 
like expansion formed of the folded cuticle, between the folds of which 
the muscular layer of the body wall sends out a number of finger-like 
extensions or rays which serve to expand the bursa or bring its lobes 
in apposition. In the expanded state (Fig. 7, A) this bursa presents a 
distinctly trilobed outline made up of two large lateral lobes and a 
partly divided smaller dorsal lobe; while the ventral outline shows a 
slight curvature forming an indistinctly marked ventral lobe. From 
about the tip of the tail in the middle of this bursa the rays emerge 

> Stiles working over material from Case IV. of the above series observed an instance of this 
almost viviparous possibility; in material from two other cases the writer has encountered 
similar appearances. The stools in each of these Instances were quite fresh, and numbers of 
the worms exhibited active movements when obtained, and were’t once placed in a formal¬ 
dehyde solution for preservation. 
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symmetrically from the body wall; a common base dorsaliy gives 
origin on each side of the median h*ne to a small dorsal ray with bi¬ 
partite tip and a long, slender, slightly clubbed dorsolateral ray (the 
latter bending into the dorsal portion of the lateral lobe of the bursa; 
laterally from a common base on each side spring a large, thick, divided 
lateral ray, a smaller simple ventrolateral ray and a divided ventral ray ; 
near the ventromedian line on each side one may distinguish also a 
short, single, inconspicuous subventral ray. The ends of these rays 
are provided with tiny chitin-like tips. Transversely the bursa meas¬ 
ures 95^ to 100/a, the dorsoventral measurement being from two-thirds 
to three-fourths as great according to the degree of expansion obtained 
in the specimen observed. 


FTC. !. 



Copulation of uncinaria americana. 


A. Moderately large view of ( b ) male and (c) female In coitu. 

B. Detail of bursal application of male to body of female, higher enlargement: a. Ventral 
ray of male. 6. Anterior lip of vagina, c. Subventral ray of male. d. Dorsal ray of male. 

In coitus the male applies this bursa with its muscular rays about 
the ventral and lateral aspects of the female, so as to bring the sexual 
papilla in close apposition and slightly penetrating the female opening, 
the sexual Bpicules extending into the vaginal and uterine canals. 
The coitus is prolonged; and occasionally specimens are expelled in 
congress after administration of the anthelmintic to the host, the bodies 
of the male and female, together, forming a Y-shaped combination as 
shown in the accompanying drawing made from a pair thus obtained 
from T., Case IV. of the above series (Fig. 8). 

The ova, formed within the uterine canals of the female worm, are 
passed through the genital pore in large numbers, and constitute an 
easily recognizable microscopic element of the feces of the host. No 
special technique is required for their discovery beyond the application 
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of a small bit of the suspected stool upon a glass slide with a drop of 
water, if needed, to make the specimen nearly fluid, the adjustment 
of a cover-slip, and the use of a magnifying power of from 100 to 400 
or 500 diameters, as may suit the wishes of the observer. In cases 
of even but moderate degree one rarely fails to find in the first bit of 
feces thus examined several of the ova; and in mild cases anyone 
familiar with the appearances should, with the low power of the 
microscope, be able to find within ten or fifteen minutes at least, one 
or more of the eggs in four or five trials. The ova have an elliptical 
outline (Fig. 9), are colorless, with a thin, transparent covering, and 
a granular interior in varying degrees of segmentation, or with a small 


Fill. 4k 





Ova and embryos of uncinaria americana. a. UniceUular ovum, b, c, d, e. Ova showing 
various stages ot segmentation. /, g. Ova containing larval uncinariai. k. Peculiarly shaped 
ovum. i. Larval worm just emerged from shell, j. Larva extended after emergence. 

rhabditiform embryo enclosed. They measure in long axis 68//, trans¬ 
verse 38/i to 40//, w T ith slight variations above or below these measure¬ 
ments in different specimens, the measurements of the ova of the 
uncinaria duodenalis given by Railliet being 52// x 32//. 

In the recovery of the parasites from an individual in whose intestinal 
discharges the ova have been found, little difficulty has been experi¬ 
enced by the writer from the use of thymol. Filix mas has been lauded 
by a number of writers for the dislodgement of the uncinaria duodenalis ; 
and in the first case of uncinaria americana falling under the writer’s 
observation (the case of S., recorded by Dr. M. C. Schaefer, sup. ait.') 
this Vi as in the beginning employed, but without success. A later use of 
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thymol in the same ease was successful in removing one hundred and two 
specimens of the parasite; but in spite of several repetitions, occasional 
ova were detected in the stools thereafter. In the series of cases men¬ 
tioned in the present article thymol was administered in six cases, in all 
being followed by the discharge of a greater or smaller number of the 
worms; and in none of these cases were ova discoverable in the stools sub¬ 
sequent to the single administration of the drug. In practice the writer 
has followed the method of administration commonly employed on the 
Eastern continent for the old-world hookworm. The patient, either 
with or without previous light purgation, is given a liquid supper the 
day before administration of the drug, and in the morning following 
is denied food until the bowels begin to act freely. At about seven 
o’clock in the morning, thirty grains of thymol in several capsules are 
administered, followed at intervals of an hour by two similar doses. 
An hour later (about ten o’clock) a dose of magnesium sulphate is 
given if the loose stools have not already started. 
Until free action is had the patient is particularly 
cautioned against the use of any alcoholic or oil, 
lest such substances ingested should dissolve the 
thymol freely and lead to toxic symptoms. In none 
of the cases observed by the writer was such an 
accident observed. The stools caused by the thymol 
and the saline (in several of the above cases the 
salts were not used, the thymol alone being followed 
by free evacuation before the time Eet for the 
administration of the saline) are thin, watery, gener¬ 
ally of a dark-brown color, have the odor of 
thymol upon them, and show the undissolved drug 
in larger or smaller particles. The stools are 
most conveniently washed through a piece of cheese-cloth under a mod¬ 
erately forcible thin jet of water from the tap. A filtration bucket 
(Fig. 10), with the cheese-cloth fastened about the rim, so as to form 
a shallow funnel within, has answered the purpose well. When there 
is much mucus in the stool, preventing free filtration, the previous ad¬ 
dition of an alkaline hydrate solution so as to dissolve the mucus has 
much hastened the operation. The washing is most rapidly done by 
putting but small portions of feces in the funnel at one time; and the 
jet of water should be played about the margins of the fecal matter to 
most rapidly carry the material through the cloth. The solid rem¬ 
nants after washing are transferred to a shallow dish filled with water, 
in which the parasites sink to the bottom, when they may be readily 
distinguished and removed to a separate container. 

Life-history. The life-history of the particular species of hook- 
worm under consideration has not been determined, but there seems 
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Filtration bucket used In 
washing: fecal matter. 
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no reason to believe it materially different from that of the allied old- 
world species. The latter is known after emergence from the egg as 
a rhabditiform embryo, to undergo in its free state at least two moults, 
experimental observations after alimentaiy infection of dogs indicat¬ 
ing that it subsequently undergoes a third and fourth ecdysis within 
the host; after which it is fully formed, but requires further growth 
to attain its adult size. From four to six and from some experiments 
as much as ten weeks seem requisite for its full development from the 
time of infection. The ova of uncinaria americana under suitable con¬ 
ditions (involving a fair access of oxygen, moisture, and a temperature 
of about 30° C.) give origin within twenty-four hours similarly to a 
rhabditiform embryo, measuring 220^ to 250 M (Fig. 9). Stiles (sup. tit.) 
has recognized these after the first and second moult in the free state, 
after two to three days for the first, and after seven to nine days for the 
second; and the same author insists upon the need for free access of 
air to the ova for rapid incubation, indicating that a moist, loose, sandy 
soil affords the most favorable situation in nature, and that hatching is 
prevented by actual submersion in water. The writer has made no 
attempts to follow the development of the parasites, but has found the 
embryos in numbers in thin fecal material exposed to the air for less 
than twenty-four hours at ordinary room temperature, suggesting that 
other conditions than mere submersion may have led to the latter con¬ 
clusion of Stiles. In an attempt to grow the larvae in a solid fecal 
mass at body temperature in a small incubator the eggs failed to in¬ 
cubate, and did not develop in the same substance after removal from 
the incubator to the general atmosphere of the room within five or six 
days. At the time it was not thought that the faulty factor was lack 
of moisture, the failure being attributed at the time to the tempera¬ 
ture ; but it seems not unreasonable to think that perhaps the real 
trouble was occasioned by drying (the stool was not, however, at any 
time dry beyond a putty-like consistence). 

After emergence from the egg the embryo lives well in water; and 
either in unclean drinking water or in infested moist dirt adherent to 
various articles carried to the month, is probably, in a large number 
of instances, transferred from its free life to the alimentary canal of the 
host. The habit of “dirt-eating” or “clay-eating” has long been regarded 
as a probable mode of convection of the larvae of uncinaria duodenalis 
from their free life in dirty water or in mud to the human host, an idea 
Stiles has correlated with the American hookworm and the “ dirt-eateris 
anaemia ” or " mountain anaemia ” frequently met in the “ poor white ” 
class of our Southern States. In a large proportion of these dirt-eaters, 
doubtless, uncinariasis does exist, and, probably, sometimes the habit 
has occasioned the parasitism by the fact that the dirt eaten by the indi¬ 
vidual has contained embryo uncinariae. It should not be lost to mind, 
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however, that dirt-eating is not necessarily mud-eating, and that much 
of the unclean matter chewed or actually eaten by these people cannot 
possibly have uncinarise in it. Frequently the habit is limited to the 
eating of some particular kind of dirt, as soot taken directly from the 
chimney, ashes from the hearth, ashes from a tobacco pipe, mortar 
taken from between bricks in a wall, dry ground, straw or chips; and 
the true “ clay-eater” must be less likely than the real soil-eater or 
mud-eater to get the worms in his dry or semi-dry clay. Doubtless the 
habit is often secondary to the anremia occasioned by the parasite, just 
as the pica of chlorosis is a symptom rather than causative of the con¬ 
dition. Aside from the actual habit just discussed, it should be kept 
in mind that mud, possibly carrying the embryo parasites, may be 
carried to the mouth by the hands in case of individuals engaged in 
those occupations occasioning frequent soiling of the hands by such 
material (brickmakers, gardeners, ditchers, and others), or by improperly 
washed vegetables grown in moist ground (as celery, radishes, cress, 
etc.). Careful inquiry of the individuals of the above series has failed 
to indicate any habit of the kind, a habit rather unlikely in persons 
of their station (but by no means excluded by social Btatus); but all 
were more or less open to infection by drinking surface water, either 
from ponds, streams, or surface wells, into which, by drainage, there 
must, especially in a loose soil, be frequent opportunity for the en¬ 
trance of ova or embryos. The writer cannot set aside suspicion in 
connection with cistern water, into which there must often be the chance 
of entrance of ova, which have been deposited by wind and dust upon 
the roofs of houses, subsequent rains washing them into the cisterns. 
Stiles’ conclusion as to difficulty of incubation when the ova are sub¬ 
merged is opposed to such an idea; yet the writer would point out that 
in the bottoms of most cisterns in our Southern sand districts there is 
to be found an ideal mixture of sand, mud, and charcoal (the last added 
with a view of purifying the water) in which, aside from the submer¬ 
sion, the ova might well develop. 

Recently the view (held as early as 1898 by Loos after a personal 
experience) of entrance of the embryos through the skin of the host 
with a probably active penetration to their natural habitat in the in¬ 
testine has been advanced and fully proved by experimentation upon 
dogs and human subjects by Loos in connection with the old-world 
hookworm.* Independently, Bentley,* having found in the fluid of a 
vesicle of ground-itch an embryo strongyloid which he identified as 
uncinaria duodenalis , arrived at the idea that “ ground-itch ” or ** water- 
itch ” is the product of invasion of hookworm larvte into the skin, bear- 

* Ceutralbl. £ BakterioL a. Parasiteuk., September, October, 1S9S; Ibid., May, 1901; ibid., 
February, 1903; Sandwith, Journ. Trop. Med., December 15,1902. 

* British Medical Journal, January 25,1902. 
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mg with them various bacterial infections, the latter determining the 
type and severity of the dermal attack; in the study of which he pro¬ 
duced experimentally conditions of the same character by application 
of moist soil containing uncinaria embryos to the skin of human beings. 
Various persons have correlated these ideas, and the view that the 
ground-itch described by Bentley (foot-itch of coolies, water-itch, pan- 
ighao, etc.) is a precedent of uncinariasis has met with considerable 
favor. Whether the eruptive inflammation discussed under the name 
of ground-itch is of uniform origin and nature is, however, question¬ 
able, its reference to other infections than uncinariasis being common. 
It may be accepted, however, that hookworm lame do find access to 
the human host through the skin, and in their entrance undoubtedly 
cause more or less irritation, which may, perhaps, lead to an active 
vesicular and pustular dermatitis as seen in ground-itch, probably vary¬ 
ing in aspect and severity from factors other than the parasitic em¬ 
bryos, and not necessarily representing more than one group of the 
cases known under the name of ground-itch. No experiments, as far 
as the writer’s knowledge extends, have been undertaken in this rela¬ 
tion with the larvae of the American hookworm; but there are reasons 
for belief that as much may be said in relation to it and the well-known 
“ ground-itch” or “ water-itch” of our Southern States, as has been 
stated in the above-outlined conclusion. The ground-itch of the south¬ 
ern United States is extremely common among those who are accustomed 
to go barefoot, especially in moist, sandy places; it is especially common 
among children, usually affecting the feet and ankles, but also seen 
about the hands and wrists, and is by no means always associated or 
followed by symptoms referable to uncinariasis. It is, unfortunately, 
much confused with a number of somewhat similar affections, as the 
lesions caused about the toes by the penetration of the " chigoe ” or 
“ chigger flea ” (pulex penetrans) and other minute arthropoda. In¬ 
quiry of the subjects included in the series of this paper has failed to 
elicit any history of any Bueh dermal inflammation within the period 
of the patient’s recollection, save in the last case(G.), who, after work¬ 
ing for a period with much constancy in his parents* garden, had a 
severe attack of the affection about the hands and wrists—and this at a 
time compatible with the supposed time of infection with the hook¬ 
worm larvae. 

Note. The writer, in view of the length of the present article, would 
leave further consideration of the subject, particularly including the 
symptomatology of uncinariasis in its American form and the structural 
changes following the presence of these worms, to a future contribution. 
This he is especially desirous of doing, although a section of the present 
paper as submitted for publication was devoted to semeiology, because 
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shortly before reading the proof he met a fatal instance of parasitism 
by the old-world type of hookworm, which promises to prove interest¬ 
ing in comparison with the disease as found in ordinary American 
cases of uncinariasis, and which he hopes to be able shortly to present 
to those interested in the subject. 


THE OCCURRENCE OF UNCINARIASIS (ANKYLOSTOMIASIS) 
IN SOLDIERS OF THE UNITED STATES ARMY . 1 

By Charles F. Craig, M.D., 

FIRST LIEUTENANT AND ASSISTANT SURGEON, UNITED STATES ARMY ; PATHOLOGIST AND BAC¬ 
TERIOLOGIST TO THE UNITED STATES ARMY GENERAL HOSPITAL, PRESIDIO 
OF SAN FRANCISCO, CAL. 

The great interest which has attached to the discovery by Stiles 
that uncinariasis (ankylostomiasis) is a very common disease in the 
southern portion of the United States, that it is due to a new genus 
called by him uncinaria americana, and the fact that the disease occurs 
frequently in the Philippine Islands and is being imported into this 
country in the persons of soldiers of the United States Army returning 
upon almost every transport* has led me to believe that the cases which 
have been observed at the Army General Hospital at' San Francisco, 
Cal., during the past eighteen months should be reported somewhat in 
extenso. Since January 1, 1902, there have been twelve cases of infec¬ 
tion with uncinaria at this hospital. This number includes only those 
in which the ova were demonstrated in the stools. Several cases 
besides these have come here with a diagnosis of uncinariasis, but I 
have been unable to confirm the diagnosis. This small number of 
cases must not he considered as being an index of the prevalence of 
the disease in the Philippines. From conversation with several medical 
officers who have made examinations of the feces in those islands, I 
am convinced that the disease is very prevalent and forms a consider¬ 
able portion of the causes of admission to hospitals. Many of the cases 
occurring in the Philippines are returned to duty, having recovered 
from the infection, and only the most persistent cases are received here. 

Historical. To First Lieutenant Bailey K. Ashford, Assistant 
Surgeon, United States Army, belongs the credit of having first called 
the attention of American physicians to the occurrence of this disease 
in Porto Rico, where he found it very prevalent. Since his publications 
numerous investigators in this country have reported cases, but it 
remained for Stiles to prove, by a series of careful and brilliant re- 

* Published with permission of the Surgeon-General U. 8. A., from the annual report of the 
bacteriological laboratory of the United States Army General Hospital, Presidio of San Fran¬ 
cisco, Cal. 



